The significant raise in the number of patients surviving an acute myocardial infarction (AMI) has increased the burden of morbidity and disability due to acute coronary events. This has led to an increasing awareness on the need to develop specific rehabilitation programs, both during the acute phase, as well as in out-patient settings. In the pre-revascularization era, AMI was treated in bed. Regardless of the known therapeutic benefits of bed rest, there are scarce data regarding a standardized protocol for the early rehabilitation of patients with AMI. An extensive group of AMI patients are still exposed to prolonged immobilization, with current data showing a disparity in the length of post-MI bed rest, with a time of immobilization reported to be from 2 to 12 days and 2 to 28 days. The growing body of evidence on the effects of early cardiac rehabilitation programs following an AMI suggests that early mobilization after the index event could improve the inflammatory response and further modulate the ventricular remodeling process. The timing, duration, and intensity of cardiac mobilization has not yet been established, and further research on the effects of mobilization as early as the first 12 to 24 hours after the acute event could be beneficial for both short-and long-term outcomes, inflammation, and ventricular remodeling with subsequent heart failure.
INTRODuCTION
The recent decrease in mortality rates associated with acute myocardial infarction (AMI) is mainly due to new developments in prevention strategies, in parallel with an extensive progress in therapeutic revascularization and device therapies. The significant raise in the number of patients surviving an AMI has increased the burden of morbidity and disability due to acute coronary events, especially in the increasingly older population. This has led to an increasing awareness on the need to develop specific rehabilitation programs for patients with AMI, both during the acute phase, as well as in out-patient settings, in order to facilitate patient reintegration from both a physical as well as a psychosocial standpoint. [1] [2] [3] In the pre-revascularization era, AMI was treated in bed. In the 1940s and 1950s, AMI patients were bedridden for a period as long as 6 weeks, during which it was considered that the injured myocardium would heal and the probability of early complications would decrease. Despite this belief, several complications derived from a prolonged period of bed rest arose, including venous thrombosis and subsequent pulmonary embolism, stasis pneumonia, atelectasis, pressure ulcers, muscular atrophy, and depression. 4, 5 On the other hand, the pathophysiological mecha-nism of myocardial infarction derives from an imbalance between the myocardial oxygen demand and supply. The oxygen supply is affected by the impaired coronary flow due to acute coronary occlusion, while the demand is enhanced by increased heart rate, contractility, and workload. Consequently, patient bed rest has become an important method for the reduction of ventricular workload in the acute phase of a myocardial infarction. 4, 6 Regardless of the known therapeutic benefits of bed rest following an AMI, there are scarce data regarding a standardized protocol for the early rehabilitation of patients with AMI. The lack of a guideline consensus for the duration of bed rest has been illustrated by the disparity of the reported immobilization times after AMI in several studies that ranges from 2 days, up to almost one month. 4, 6 
STATuS quO Of CARDIAC REHABILITATION IN THE ACuTE PHASE Of AMI

EARLY vERSuS LATE MOBILIzATION Of AMI PATIENTS STILL A 'CONSENSuS-BASED' PROBLEM
With almost 50 years of advising bed rest as an inherent management for AMI, few developments have been made with regard to the early mobilization of patients after AMI as the first step of cardiac rehabilitation (CR). This is true even if a decreasing trend was observed over the last years in both the extend of bed rest and the length of hospitalization for AMI patients. 4, 10 According to current ESC and ACC/AHA guidelines for the management of patients with STEMI, mobilization should be performed in the first 12 and 24 hours following an uncomplicated acute AMI (level of evidence C). 8, 9 However, the basis for these indications is unclear, as the quality of most available studies is unsatisfactory, proving to be rather 'consensus-based' than evidence-based. Therefore, we face a situation in which current recommendations for the length of bed rest are not supported by solid evidence, a surprising fact taking into account the large amount of trials comparing the effectiveness of different medications in AMI patients. 6 A review of existing randomized controlled trials of early versus later mobilization in uncomplicated AMI patients concluded a generally poor quality for most of the studies, as all these trials were conducted a long time before any reporting standards were implemented. Taking this into account, no inferences could be performed regarding the impact of present-day early mobilization on clinical outcomes. 4 Based on experimental trials conducted prior to the PCI strategies implementation worldwide, a trend towards decreased mortality was reported in AMI patients with early mobilization associated with a 15% drop in terms of relative risk reduction. 11 Cortes et al. emphasized an urgent requirement for updated randomized controlled studies assessing the effects of early mobilization in AMI patients treated according to the current therapy guidelines, considering the current data potentially inadequate, biased, and out-of-date in terms of current clinical practice. 11 Given the limited body of evidence, most of which comes from old studies and is of slight significance to current clinical practice, it is considered impossible nowadays to take a final judgement on whether early mobilization or longer duration of bed rest could be considered safer.
Moreover, there is a lack of evidence in terms of present patterns of clinical practice associated to progressive mobilization of AMI patients through the Phase I cardiac rehabilitation and the benefits of this intervention. 11, 12 At this moment, there are no available studies describing present clinical practice and patterns of early mobiliza-tion after AMI. As the optimal moment for patient mobilization after AMI remains unknown given the existing evidence, in clinical practice hesitation lingers about the early mobilization element of Phase I recovery after AMI. 11 Therefore, this intervention is practiced and prescribed in different ways and for different lengths of time due to current differences in hospital care worldwide. 12, 15 Regardless of the evolving patterns of care, an extensive group of AMI patients are still exposed to prolonged immobilization, with the results of several published reviews indicating a disparity in the length of post-MI bed rest, with a time of immobilization reported to be from 2 to 12 days and 2 to 28 days. 4, 6 As bed rest is frequently understood as a required condition to enable monitoring, with increased use of telemetric monitoring, prolonged bed rest is no longer mandatory for monitoring purposes. In these terms, telemonitoring could offer an opportunity to compare short bed rest under 12 hours with longer extents in patients with uncomplicated AMI. 7
In a prospective pilot observational study conducted by that should be progressively administered and intensively monitored. 15 Nevertheless, this kind of advice is not evidence-based, therefore the ideal moment for AMI patient mobilization will remain indefinite in the lack of further studies. These should also assess the impact on the patients' quality of life, given that we know almost nothing about the effects on this imperative outcome. 16 It remains clear that a certain minimum time in bed will always be mandatory in the immediate post-infarction period, and that practical necessities will determine how long this is.
EARLY CARDIAC REHABILITATION AND SYSTEMIC INfLAMMATORY RESPONSE fOLLOwINg AN AMI
Myocardial cell necrosis following an AMI triggers a systemic inflammatory response, which is linked to the pro- leucocyte count. 19 Another study published in 2018 showed that the inflammatory response evaluated by the circulating levels of interleukin 8 was directly correlated with the infarct size and the degree of microvascular obstruction assessed by CMR, as well as with the rate of major adverse cardiovascular events at 12 months from the index event, even after adjustment for the peak troponin values. 20 The inflammatory response following an AMI is responsible for myocardial healing. On one hand, an insufficient inflammatory response may lead to cardiac rupture or left ventricular aneurysm, but on the other hand, an overexpressed response can cause a series of short-and longterm complications and impaired patient outcomes. [21] [22] [23] This indicates that systemic inflammation can be a therapeutic target in further studies, which could revolutionize the treatment of patients in the post-infarction period. 24, 25 Moreover, several studies have shown the benefits of physical exercise on inflammation, as depicted by serum levels of several inflammatory biomarkers includ-ing C-reactive protein, interleukins, fibrinogen, adhesion molecules, adiponectin, or tumor necrosis factor alpha. 26 Physical activity has also been postulated to have benefic effects on atherosclerosis and endothelial dysfunction, via its anti-inflammatory properties. 27 A study on patients with stable chronic heart failure showed that after the implementation of a cardiac rehabilitation program based on 30 minutes of physical exercise per day, 5 days a week, for 6 weeks, there was a significant reduction in the serum levels of tumor necrosis factor alpha and soluble tumor necrosis, as well as significantly better functional capacity. 28 Another study revealed a significant reduction in hs-CRP levels, even after adjustments for statin therapy and weight reduction, which highly suggests the benefic role of physical training and mobilization on decreasing the systemic inflammatory response in cardiovascular patients. 29 Many studies have also evaluated the effects of cardiac rehabilitation programs on systemic inflammation in subjects following an acute coronary event. A study on 141 AMI patients who underwent coronary revascularization reported that those who followed 6-8 weeks of cardiac rehabilitation, presented lower hs-CRP levels compared to controls, and the rate of recurrence of major adverse cardiac events (reinfarction, rehospitalization, need for revascularization, or death) was also lower in the case group. 30 Balen et al. have studied the effect of exercise training on acute phase reactants in the early post-AMI period. The AMI group followed a cardiac rehabilitation program after 7.08 ± 1.6 days following the index event, and the obtained results showed that early exercise training had significantly decreased the levels of hs-CRP and fibrinogen. 31 In addition to the beneficial effects on inflammation, early cardiac rehabilitation could improve the adverse left ventricular remodeling process following an AMI. Physical exercise after an acute coronary event has been shown to improve global and regional systolic function, regardless of the extent of coronary atherosclerosis, and also induce a favorable course of the left ventricular remodeling process. [32] [33] [34] [35] [36] [37] The growing body of evidence on the effects of early cardiac rehabilitation programs following an AMI suggests that early mobilization after the index event could improve the inflammatory response and further modulate the ventricular remodeling process. The timing, duration, and intensity of cardiac mobilization has not yet been established, and further research on the effects of mobilization as early as the first 12 to 24 hours after the acute event could be beneficial for both short-and long-term outcomes, inflammation, and ventricular remodeling with subsequent heart failure.
CONCLuSIONS
Taking into consideration the relatively low number of recent studies on the effect of early mobilization following AMI, there is a clear need for new research on the matter, on larger populations. This should be associated, on national level, with the creation of an early rehabilitation program that could improve patient outcomes, reduce the systemic inflammatory response following the acute loss of myocardial cells, and thus reduce the rate of late complications such as left ventricular remodeling and subsequent heart failure. The early mobilization of patients after AMI will not only reduce the complications consequent to prolonged immobilization, but it will improve the psychological burden derived from it as well.
